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CHAPTER 1 


INTRODUCTION 


CHAPTER 1 
INTRODUCTION TO VOLUME 2 


Volume 2 of the BUILDING ENERGY HANDBOOK contains the build- 
ing energy survey and appraisal forms, within the following 
categories: 


Forms for Selection of Buildings for Detailed 
Energy Studies presented in Chapter 2. 


Forms for Building Energy Survey and Appraisal 
Presented in Chapter 3. 


Forms for Building Energy Conservation Opportunity 
(ECO) Survey and Appraisal presented in Chapter 4. 


The building selection forms reflect the methodology presented 

in Chapter 2, Volume 1 and provide the major characteristics 
Ofea! buildings on a site, to be used as a basis for group- 

ing buildings by size, type, function, energy consumption, 

energy systems and ECO potential. They assist in the selection 
of buildings with high energy conservation potential for detailed 
energy studies. 


The forms for building energy appraisal reflect the methodology 
presented in Chapter 3, Volume 1, and help assess the actual 
energy consumption within various energy systems in a building, 
when system by system metering is not available. The forms also 
assist in highlighting those building energy systems which have 
consumptions higher than typically encountered for the respective 
systems. 


The ECO survey and appraisal forms reflect the methodology pre- 
sented in Chapter 4, Volume 1, and help collect and present in- 
depth data for the ECOs under consideration. The in-depth survey 
forms included in this volume are considered representative for 
energy systems in office-laboratory type buildings. These forms 
should be adapted and, for energy systems not covered herein, new 
ones should be developed to reflect detailed, actual local condi- 
tions. The economic appraisal forms assist in ranking the feasi- 
ble ECOs based on Savings / investment ratios and payback periods. 


ihe specific purpose of each form as well as the section and page 
in Volume 1 where the form is referenced are presented on the 


page preceding each form. 
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BUILDING DATA SUMMARY SHEET 


EF; SECTION 2B-1, Page 2-3, Vol. 1 


URPOSE: A synopsis of major available data for 
11 buildings on the site. To be used as a basis 
or grouping of buildings by size, type, function, 
nergy consumption and energy costs. 
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FORM 2-2 
BUILDING QUESTIONNAIRE 


F: SECTION 28-4, Page 2-7, Vol. 1. 


RPOSE: A questionnaire to collect information from 
ilding staff concerning building characteristics, 
erating conditions, energy consuming systems, and energy 
age within representative individual puildings, <All 

ta available from Form 2-1 should be indicated on 

rm 2-2 by the energy study team, Prior ke distribution. 


e Building Questionnaire is intended to provide additional 
ta for building selection and preparation of the walk 
rough survey. 


BLE_OF CONTENTS PAGE 
PHYSICAL i 
OCCUPANCY 1 

| ENERGY SYSTEMS SUMMARY 2 
WATER CONSUMPTION 3 


OTEER ENERGY SYSTEMS (T. E. COMPRESSED AIR, 
VACUUM, ETC.) 


EFFLUENTS 

HVAC SYSTEM SUMMARY 
ELECTRICAL SYSTEM SUMMARY 
BUILDING EQUIPMENT 


CN ON ESCO Cos e 


INDUSTRIAL EQUIPMENT 


ENERGY CONSERVATION MEASURES INSTITUTED 7 


RIT 


— 


SNIS SON NV SNVAZ 309 


eee IU! eisen eee e le [e716 1e6\.6.0),0 50718 6 ee lalete ete ene.ene 


‚J—V—— k4 3 eee ee eee eee / eLehelelsienaieceue 


1 
SSO “ONTLH9IT “OVAH) 3A ALISNSINI NV SYNOH Y3LsV O38 1d3 S3DIAYIS 91319308 


eee ß,, e , eienededlenecelcherene 


38 OH- 40 JINVLYOdWI ONY 3YNLYN 


eee cds Mele el \ei eles) 88888880 


FF el “KONWdNII0 
SYNOH ADNVdNDIO Awad “S3NOZ ADNVdNIIO HOIH) 


5353 


ae 30) SOV ele eee e oe 3S 
FF eee 
88 '$ 


SLNVdNIDID0% 
SLNVdNDI0$ 
SLINVdNII0% 
SLINVdNI90% 


eee “S3WIL 83640 
IV ADNVdNDIO Jag 30 

S Y VIN3 983d 39 AV ON 

“SUNOH NIA NON 

NIN oN 31VDIONI 

SINVdNIDO 40 oN dn 


KONWdNDIO “8 a 


Bes See SOM NEMO HOT Mas 
AINO G3LVIILNSA * 


NO G3LW3H $ 


CECE SOC RCE etc 8 


TVIVM LAN 5 Pe 3 037009 $% 
VV IVIILSAA ASOS IWILOL 9 Des ee cc e, Ne e 
5838839088 Jv 19308 ANV 1817 


ee e dee eee 
IVIINSOIS38 * 531 8OI VOS V son “:SNOILONNS NI 


/// 


r % 


v8 AH 


3 VNNO 14832050 N10 7109 


IWSIVUddVY GNV AZAYUNS A9 ANA ONIGTING 


Nie ‘-ALINIOV 4 


“WUVW 
93) 48 JLVIIGNI “T 


Vv 


SILON 


AYOLVNV1dX3 


SNIGSOY¥ ONV SNVA3 390 


Ff 
(60 


9010 v 
AN NOI LVa3d0 
ADS IWANNY S2 A/ S 


(99 (Ss) Ch) 


2 


22 


IN3WdINDS NOTSYSANOD ADYSNS vf 


Sivlol 
YSHLO 


“SAYSS °9018 WWe3N39 


8890080 


SATAVITIXNY 1803¼¼ 090 


“9LH Y3SLVM SN 
ONILYSH 1800 


NI 18 338 180400 


591d 38 2 917 


2 dwW3L 
20. 8889 


Ch) 


Cs) 


“N39_Y3MO0d 


(10 


SNIGTVING NIHLIM NO 181810 ADXYSNZ 


SI dz TTVIOI I 83080038 [ SO I NT | STI T III HND | NIN I aa 
*SAHd WANNY TWOANNY 
775 


VIVG ONIYZIIAW 39VSN_TWANNY. SONWW3G_ SNIGTING 


(60 (80 C4) C9) Cs) 


2 


LIN) 
d 


2 


22 


( YO 3 JLVIIGNI) ONIGQTING NIHLIM G3LVYSN39 YO/GNV ONIYSINS INN ‘T 


SYIVNNOILS3ND ONIGTING 


WSIVYddV GNV ASAYUNS 49 N ONIGTING 


Nins 


* 4e 


AYVWWNS SWSLSAS 498 N 


SNIGGOY NV SNVA3 ‘3d0d 


sees eee ee ONT I909 
SONIN3dO MN 
lob dvs 
IVI 


eevee Ceoeve 14544 „464 


31 MISS NOT IVV I IISNI YO 
freee sBONVIWA “°° *YOLWTILN3SA LINN 
“TTT WNIWYSL) 381-33 314-04 


TWwl0l & “°°°°°YOIYSINI 
131848 3LVuVd3S AG Av 80001 
dd - NOA (XINM : NN YO 


4446 3„„%.“rE 


45944 . 


e ee nee e S/ VO IWWYON 8 
o 8313½ 83a * NOTLVDISIOIWAH N 
„od d YO e AYWWIYd ess 38d MOT Y *NOTLONGNI 
ele 381d 338. 3dId-OML 2 YSLVM 3 YIV 


NOD WII 30 % ‘°°***YOTYSINI 
INVIO VN DO -N 
301d Nos (XIV: NN do!: 


VS / IWWYONS “*°°*°ONITO0D WWLOL 30 8“ **YOIYIINI 

* NOILVOISIGIWNH “****NOTLONGNI ONIVISD * ⏑τNõ,,jjỹ 
I UWA “°° LWSH3Y TWNIWYSL %°°°"°3NOZ Ns : IV- IAV CT 
>AYWWANAS WALSAS JVAH 


2s 319K) ONIMNO0S) VO 
yO 31,1834 7 
ad os 10A 


„„ „46 „ ee ee 


ee eeeroeeoe 


SINAN134343 


AIV GaSS3ydWwOd 2 


“WNNIVA 


Be 06 8 0 tie thee Wiehe Hele ee ese Melee es eee ene Coa a 


3°1) WS1SAS ADYANS NH 


ON 
d11$3WOd 


JLVWILS3 80 
038312. 


Hd9 
NVA XVW 


‘nim ee gos 
218d 3058384 


C2) 


J9VSN NN 
CT) 


NOILdWNSNOD Y3LVM d 


JYVNNOILSAND SNIGTIING 


TVS VSddV NV AJAYNS 49 ANA ONIGTING 


-ONIG TING AA 


N70 „3384 YOS YIV 
3018400 OSNIAO1dW3 40 
ALINVIGVdVI NV IV Ad 
-dNS/YIY 3018400 TWWYON 
% 80931 vo HOV] NI 
SNI1009 9078 WvWlOL 30 3 
BIVWIXOUddvY 3HL JLYDIONI 
CSLINA NOTLVYS9I¥S3y 03 
NIVINOD-313S ‘G3u¥sL1LVvIS 
YO fNOILYNI8WOD YO 
IV NIV G3ZIIvVYyLNA|aD 
310 9NI17009 3000 
-OUd ATIVWYLNSD 301 Lydd 
SNWYL HOIHM VWIG3W 3H OL 
833 SNOTLVIISISSWID 38301 


9 


l O 4111 

NY “SONOS a (31 
9NI1009 SV HONS) 81N 30443 
G3LVSH YOPW ANY SLVDIONI 


d 


3IVSN N ONWWSG 
A9Y3NA “WALSAS 38189830 


E 


831 0N 
AYOLYVNV1dX3 


*SLINON Y3HLO OL 
SLVIIGNI (65709 
IVV) O30 
90 037009 Nv4 037000 
GINOIT o 3 /s 3g ANC 
YSHLSHM SLVDIONI (8) °7 
913 3% “uN 
O N 8, °9°3 No 
HONOY ANY SYOOdLNO/SYOOANI 
SUSWYOSSNVUL  “T | YSHLSHM JLVDIONI (T) 100 * 


KYWWWNS WSISAS TWoIuloaia =H 1 


S5 TOYLNOD DVWAH IOI GSZITVHINSD V 3830 SI * 


dd O ABHL UO 
ADVELSS “dW3L DI LWWOLNY OL 912 SWOON ‘SONIM 
ZIVO INI SNIOTING 370HM 

Ol Aldd¥ LON 00 ST0¥1LNOD 

N CL) HMO (20 8700 

91819373 YO DJINOWL 

9373 “DILWWNENd YBHLSHM [Lv 

STOYULNOD INI 3dAL NN (Z)°109 1 


eee e , . eee ieee: ee lerelieletetelin 


ne “ANVL 9 oils v Ind BON Dh lv LOH C381 vNI Nan 
G31009 r No 3AILVYOdWAS i) H G3LVYSOIYSSY-NON AG TWAOWSY LV3H 
feeeeeers3diId Lv3H ‘°*°°*GNNOUV-NNY 4°°°°"°T33HM LWSH “°° dn LV3H  =NOILVAYSSNOD ADUSNG 


OSNTIOOSEMVLOL JO Fe eee 
LOOMS SOON Voael {ite OO Seth Pr mike me “ONTO AO"? deen Nee EY? § enen dO 
een WMO enn eee NI °° > “dsilVM TON TIOOOMONVEZO NILA Aisa Nivel 


ee aN AOE INI MOGa ayo 
e Nied rer? dee dee dene a OMS UN Tes O 
8313,01 eee e es eee deer eee e ee 
“SLINQ MOON TIWM-3HL-NYHL YO : *MOGNIM :CGANIVLNOD-3739S) AYVLINA “LINN dddI LNW 


Seoecvee 


AYIVNNOILSAND Nies 


S3SLON 
TWSIVUddvY GNV AJAYNS 49 ANA ONIGTING AOL 


SONIGTING ‘ALINIV SA 


AAN 


SNIS SON GNV SNVA3 300 


(18170 830 


TOYLNOD SW3LSAS 
NOTLYWOLNY SNIOTING 


9184937301000 
HILIMS AWIL OI 
HILIMS SWIL TYWNNVW 
A 39VLIOA NO 
YOLIVINOD 3LOWSY 
SSHILIMS TANVd 


SSHILIMS Yu Av. 
408 1N&OY N51 


TWSIVYddVY NV ASAYNS A9 AN ONIGTING 


Nis 


eee 
NI ONIGTING IWNGIAIGNI : 


AYIVNNOILS3ND Nies 


1900 sna 
380d 

IIZ) NO NI 
8990074 CSN NI 
1000 8000/4 SSN 


LINGNOD 3 319 
8110091) HONVYS 


ONVW3d0 MX 
NISSIN ONIQIING IWLOL 


‘ALIMNOVA 


398 JO iN31X3 
ONY ‘G3SN SWALSAS ANN 
1030 AG SLVDIONI°S GNv + 


“913 SOVLIOA 3LYDIGNI 
0380 SI (SC) NMMO 31 12 
‘SYOLOW “ONILHDIT 9 
*J9VLIOA HOV3 N A838 
SGvO1 30 3dAl BIVDIGNI L 


“WW ADBHD AG MN! 
~Y3L3W JO 3dAL SLVDIONI °Z 


S3LON 
AYOLYNV1dX3 


S NIS SON GNV SN VAZ ‘3d0d 


31) 371308 ONILVY3SdO ‘NOI LINAS 
>CSAO8V G3ISTLNSGI AA LON SND YOPVW) LN3WdINOT IWIYLSNGNI 


Co re 


‚J—H d ARA eee sere eer „„ „„ „„ „ eee eee eee 


ee e 


‘CYOLIVS GVOT 3 A N NOILVY3dO 84/8 UN 


1) 330 ONTLVY3dO “NOILINAS “NOILdWNSNOD ADYSN3 , JLVIIGNI 3791SSOd ͤ 3AM (N01 


VNV dd OO NSS 39080 YLVA ‘SY¥YOLVIVISS ‘SYOLVA3IS SV HONS SWALI GOV) 


S N ANOM-NON 5 5 7 ; VNV 50 T0 
351 40 SN ATIVa -1004 3X13 IOI % 
N18 30 ALVWIXOUddY 


NN g ONIGTING 


IVS IVS dd GNV A2 ANS 49. AN ONIGTING 


Nis 4H 


>LNAWdINOS N 8 


329vα8s 340 341 


380 471 v 

JO 139d V SV 

3SN Aon N 
GN3-X33M JLVDIIONI 
NMONYW JI AINO 380 
913 ‘LN39S34N0NIS 
“INJISSONVINI NINA 
913 518800 

‘avi 391330 831N3 


8310 N 
AYOLVNV1dX3 


SNIG8OYN NV SNVA3 380d 


ee rr 


J TOYLNOD SSOT/NIVS LV3H 3YNLINYULS ONIGTIING 


ry 


STOYLNOD , NAH JO ZINVNSLNIWW ,d 


e 6), 6 016 10. 0) ele e:16\ 6,616) 0) ec076!) e16le 0-6) 6.0 se 


* NOTLINGSY J8NLVYAdWIL/IYNSSSIYd 834 vπ LOH 


ee 2ũ20ÿ᷑ „„ „„ „„ „„ 


(38 1808 30) SdWV7 39VLLVM Y3MO1 HLIM SdWY1 N ο 


„559＋65⁊4ĩ4“,•''j %%% %%% „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „ 


* 


(381898300 SdW¥7 A N3191343 On HLIM SdWV7 30 IN] ο 
CadAL SLVDIGNI) G ST1OYLNOD N14 91 ws 
4 2NVd LY 430 GANYNL 840917 8820 *3 

Peete ee ee rere reese el isytiva 2 due 
NV AVAd 1330 OL YOLVYSNSD SASIWAYd NO 
ee NOMS ANd OO AOL OV eee 
NNO Tens YAWYOSSNVYL SNTdYNS 
Sette ee ee ee ee ee eee eee eee eee NI WIOUNYW GOT 


NOTLVIILN3SA 
SNI 1009 
SNILV3H 


AIVELsaS NMOQLNHS 


S3YNSV3W NOILVAYSSNOD IVAH 


G3LALILSNI S3SYNSV3W NOILVAYSSNOD ADYSN3 


I IVNNO IIS 30d ONIAQTING 


TWSIVUddV NV AAN S 4980 Ni ONIGTING 


NIA KAI 


A 


“N30VL N44 A40 VNV SAVH 
HITHM S3YNSV3W NOILVA 
-YSSNO)D ADYSNS ZLVIIONI 


> 


SILON 
AYOLYNV1dX3 


FORM 2-3 
ECO CHECKLIST 


erer 2B. 5 1, Page 2-9, Vol. 1 


PURPOSE: The list of building ECOs included in this 
Handbook will assist the energy study team to identify 
possible applicable ECOs during the review of the 
Building Questionnaire and during the Walk-Through Survey. 


Space to enter additional ECOs has been provided. 
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CHAPTER 3 


ENERGY SURVEY AND APPRAISAL OF 
SELECTED BUILDINGS 
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Btuh 
EFL Hrs 


EIp 
Ele 


EIhvac 
Eli 


En 


(EI 01 


(EIp1 
Elnw 
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APPRAISAL FORMS 
ABBREVIATIONS 


Btu per hour 


Equivalent Full Load Hours = Annual Energy/Peak 
Demand (i.e. Ann Kwh/Peak Dem kw; Ann Ton Hrs/ 
Peak Tons; etc.) 


Energy Index, Btu/SF floor area/yr (with some 
subscript options as for SF) 


Overall building EI 

EI for space cooling 

Bi ter electrical energy 

EL for space heating 

EI for space HVAC 

EL for interior partitions 

EI for lighting and receptacle cooling load 
Nodal (or System) EI 


EL for occupancy load; sensible or latent heat 
for SH) 
for LH) 


EL for process 
for SH) 
fons, GH) 


EL for service hot water 
El for solar Load 
EI for total skin transmission (w/o solar) 


EL for Ventilation and/or infiltration load 
for SH) 
e lial) 


Latent Heat Btu or Btuh 


Building gross area heated, cooled or wiped 
with return air 


Floor area cooled, sq.ft 


Cllace Area, sq fe; sneating, cooling, in wall or 
roof 


Floor area heated, sq. ft 


ABB-2 


Intertor partitions, sq.ft 

Roof area, sq.ft 

Net wall area, sq.ft; heating or cooling 
Sensible Heat Btu or Btuh 

Total Heat Btu or Btuh = SH + LH 


FORM 3-1 


PRELIMINARY ENERGY APPRAISAL FORMS 


REF: SECTION 38.2, Page 3-2, Vol. 1 


PURPOSE: To organize raw information concerning prime 
energy flows into the building in a uniform fashion 

for use in the preliminary energy flow and balance 
diagram and in the building energy appraisal. See Forms 
3-2, 3-3 and 3-4 for detailed energy appraisal. 
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REF: GROTRON 38.4.7, Page 3-14, Vol. 1 


PURPOSE: To assist in synthesizing energy information 
from the actual building energy appraisal for reconci- 
liation with actual building meter and record data. 

Final data to be used in energy flow and balance diagram. 
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IN-DEPTH SURVEY AND APPRAISAL OF 
SELECTED ECOs 
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FORM 4-1 
IN-DEPTH SURVEY FORMS 


REF: SECTION 4B. 2. 1, Page 4-2, Vol. 1 


PURPOSE: To assist in the collection of ECO oriented data 
during the final In-Depth Survey. It is not intended that 

all these forms be used in each building. Pertinent forms 
should be selected for energy systems with likely ECOs 

and for possible ECOs identified during previous stages of 
building survey. The forms should be refined to take into 
account particular local conditions. Also, new forms 

may have to be developed for special energy systems not 
covered herein. Refer to Appendix 1, ECO Related Questions, 
to help develop new and refine existing In-Depth Survey Forms. 
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